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APPENDIX F
DESIGN EXAMPLES — STRUCTURES

F-1. Introduction

This appendix givesillustrative examples for eval-
uating and upgrading various types of lateral
systems in accordance with the criteria and proce-
dures of this manual.

F-2. Use of appendix

The design examples are purely advisory; they are
not intended to place super-restrictions on the
manual. This appendix is not a handbook for the
inexperienced designer. Neither the manual nor the
manua supplemented by the appendices can
replace good engineering judgment in specific Situ-
ations. Designers are urged to study the entire
manual. Following is a listing of the design
examples.

Fig. No.
F-1

F-2

F-3

Description of Design Examples

Sample screening and evaluation of a
large military installation.

Brick building with concrete framing
system. A 3-story concrete frame
structure with brick exterior walls.

Building with steel ductile moment-
ressting frames and steel braced
frames. A 3-story building with
transverse ductile moment-resisting
frames and longitudinal frames with
chevron bracing.

Building with concrete moment-
resisting frames and shear walls. A
10-story building with reinforced
concrete lateral force resisting
frames in the longitudinal direction
and shear walls in the transverse
direction.
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F-2

DESIGN EXAMPLE F-1

SAMPLE SCREENING AND EVALUATION OF A LARGE MILITARY INSTALLATION:

Purpose. This example is presented to illustrate the screening and
preliminary evaluation procedures described in chapters 2, 3, and 4 of
this manual. For purposes of this example it is assumed that an A/E firm
has been contracted to perform the seismic vulnerability evaluation of a
military installation. The A/E's contact at the installation are
representatives of the Department of Public Works (DPW).

Description of Facility. Military installation with a large inventory
of buildings. The data base inventory list includes over 100 structures
ranging from flag-poles and gate houses to large warehouses and a regional
medical center. The installation is located in the BDM seismic zone 3
and the SDG ground motion specification is equivalent to an ATC 3-06
spectra with A, = A, = 0.30g. The soil profile coefficient for the site
is type Sj.

Inventory Reduction. A meeting of representatives of the A/E and the DPW

is held to review the data base inventory list, to establish an inventory
reduction procedure, and to visit the site for a general overall visual
inspection of the installation. The data base inventory contains data
on replacement costs, year of comstruction, size of building in square
feet and number of stories, building identification by number and name,
and general usage category. A computer program is able to reorder the
data base files according to (1) largest to smallest replacement costs,
(2) oldest to newest year built, and (3) largest to smallest building
size in square feet.

a. A list of all buildings less than 500 square feet and all buildings
with replacement costs less than $50,000 are reviewed to determine if any
buildings on the list are categorized as essential or high-risk. Except
for the essential and high-risk buildings, all other buildings on this
list are removed from the overall inventory list.

b. A list of all buildings used for housing is reviewed. One- and
two-family housing, two stories or less, are removed from the overall
inventory list.

c. A list of all ome-story buildings is reviewed for wood frame and
pre—engineered metal counstruction. Construction type is not listed on
the data base, therefore, a visual inspection of listed buildings is
required to identify the wood frame and pre-engineered metal buildings
for removal from the overall inveatory list.

d. The visual inspection during the site visit is also used to list
sheds and other low-risk buildings that are seldom occupied by persons
(maximum occupancy less than 5 occupants). Unless these structures have
an essential function, they are removed from the overall inventory list.

Sheet 1 of 12

Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 1 of 12)
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e. A list of all buildings constructed since 1983 is reviewed.
Essential buildings remain on the overall list and all others are removed
from the list when it appears that 1982 BDM criteria or equivalent have
been satisfied. When in doubt, structures were kept on the overall
inventory list for review in phase I, preliminary screening.

f. A list of the remaining buildings is printed out with the available
descriptive information contained in the data base in the order of their
identification number for use in the preliminary screening procedure.

Preliminary Screening. By means of the inventory reduction process the
number of structures requiring preliminary screening has been reduced
from over 100 to 74. A meeting of the A/E representatives and using
agency personnel is held to determine the classification (e.g., essential,
high-risk, all others) of all structures on the reduced inventory list.
The A/E is given access to available design data. This includes the data
retrieval files that list available building drawings, storage files of
original building drawings, and additional files for available
calculations and specifications. Copies of the map of the installation,
with building locatioans, are made available.

a. A table listing the 74 buildings is made with pertinent available
data including (1) building classification (essential, high-risk, or all
others), (2) coustruction category (steel, concrete, masonry, wood, and
special structures), (3) size, (4) year constructed, and (5) location on
the site.

b. All buildings are located on the installation map. The map is
divided into 5 geographical zones that include no more than 20 buildings
each. This is done in preparation for the field imnspection survey.
Preliminary screening forms are filled in with data available prior to
the field inspection (sample shown on sheet 4). The field surveys are
scheduled to cover one of the 5 geographical zones each day. Preliminary
screening forms and other data are prepackaged to aid field inspection
record taking.

c. During the field surveys the screening forms and additional notes
are made to record pertinent observations or information received by the
building supervisor or other building personnel (sample shown on sheet
5). One or two photographs of the exterior of the building are obtained,
when possible, for inclusion in the report.

d. After the field surveys are completed, the observations are
reviewed and compared to data available prior to the site visit. The
files of available data are reevaluated to resolve conflicts or to clarify
observations made during the field investigation.

e. On the basis of the collected data, the buildings are divided into
two groups: (1) those buildings determined not requiring further analysis
and (2) those recommended for preliminary evaluation.

(1) Buildings not required for further evaluation are listed in
a summary report that includes reasons for making the decision and gives
recommendations, if any, for further action.

Sheet 2 of 12

Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 2 of 12)
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(2) Buildings recoumended for preliminary evaluation are listed
in & summary report that includes a description of the lateral force
resisting system, general condition of the structure, observed hazards
(if any), and additional comments.

Preliminary Evaluation. The inventory list for the preliminary evaluation
has been reduced to 50 structures. The capacities of these structures
are estimated by means of a rapid evaluation technique. The capacity of
the building for an initial major yielding condition and for an ultimate
load condition are estimated. By use of the capacity spectrum method,
the capacity curve is reconciled with the demand curve of the EQ-II
response spectrum. An example of the procedure are given in sheets 6
through 12. The results of the evaluation of all the ‘structures are
summarized in a report that includes capacities, percent damage, and

damage costs.

Sheet 3 of 12

Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 3 of 12).
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 4 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 5 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 6 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 7 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 8 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 9 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 10 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 11 of 12)
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Figure F-1. Sample screening and evaluation of a large military installation. (Sheet 12 of 12)

F-13



TM 5-809-10-2/NAVFAC P-355.2/AFM 88-3, Chap 13, Sec B

F-14

DESIGN EXAMPLE PF-2

BRICK BUILDING WITH CONCRETE FRAMING SYSTEM

Description of Structure. A 3-story communications building built circa
1905 with vertical load carrying concrete frames and exterior unreinforced
brick masonry walls. The floor and roof comstruction is comprised of
reinforced concrete slabs and beams. The building is supported on concrete
pile caps and timber piles. The structural design concepts are'illustrated
on sheets 2, 3, and 4.

Construction Outline.

Roof:

Built~up roofing.

Reinforced concrete slabs, beams, and girders.
2nd and 3rd Floors:

Reinforced concrete slabs, beams, and girders.

1st Floor:
Reinforced concrete slab-on-grade.

Foundation:
Reinforced concrete tie beams and pile caps supported on timber
piles.

Exterior Walls:
Unreinforced brick masonry with terra cotta facade.
Partitions:
Clay tile walls and wood stud walls with gypsum board sheathing.

Background. As a result of the inventory reduction and preliminary
screening process the building was included in the list of buildings
requiring a preliminary evaluation. On the basis of the preliminary
evaluation (sheets 6, 8, and 9), upgrading concepts will be developed.
A summary of the Acceptance Criteria and the determination of the Site
Response Spectra are shown in the sheets 5, 6, and 7.

Sheet 1 of 25

Figure F-2. Brick building with concrete framing system. (Sheet 1 of 25)
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Figure F-2. Brick building with concrete framing system. (Sheet 2 of 25)

F-15



TM 5-809-10-2/NAVFAC P-355.2/AFM 88-3, Chap 13, Sec B

/\/
20" -0"

< | | ! i
' ~

—

s

< 1 ! ' N
wn

~—

I//I’ LU A\ A"

EXISTING EXTERIOR ELEVATION

Sheet 3 of 25

Figure F-2. Brick building with concrete framing system. (Sheet 3 of 25)
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Figure F-2. Brick building with concrete framing system. (Sheet 4 of 25)
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F-18

Classification:
Loading Combination:
Ultimate Strength Capacities:
Inelastic Demand Ratios:
Nonductile Conc. Frames
Columns
Beams
Reinf. Conc. Shear Walls
Single Curtain Reinf.

Double Curtain Reinf.

Material Properties:
Concrete

Reinforcement
Unreinf. brick masonry

Story Drift Limitation:

The Acceptance Criteria for the seismic resistance is that presented for
the post yield analysis for EQ-II, Method 1 (refer to SDG paras 4-4 and
5-5).

Essential
DL + 0.25LL + EQ

ACI 318 Strength Design

1.00
1.25

Shear-1.10, Flexure-1.5
Shear-1.25, Flexure-2.0

fo = 4000 psi(New)

£& = 3000 psi(Exist)
Fy = 60 ksi(New)

Fy = 33 ksi(Exist)
En = 1000 ksi(Exist)

0.006 x Story Height

Sheet 5 of 25

Figure F-2. Brick building with concrete framing system. (Sheet 5 of 25)
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Site Response Spectra. The site response spectra are developed in
accordance with the procedure in Chapter 3 of the SDG:

Building Classification: Essential Facility

Ground Motion Spectra: ATC 3-06 Map Contour Level,
Ag = A, = 0.10

Soil Classification: Si = 1.5 (Type S3)

Earthquake I
Damping = 5%, D.F. = 1.00 (SDG table 3-7)
Ay = Ay, = 0.04g (Design Ground Motion, SDG table 3-4)
S; = D.F. (1.22A,S;)/T =0.073g/T less than D.F.(2.5)A, = 0.10g.max

Earthquake II
Damping = 10%, D.F. = 0.80
Ay = Ay = 0.12¢
Sa = D.F. (1.22A,S{)/T = 0.176g/T less than D.F.(2.5)A, = 0.24g max

EQ-1I/EQ-I = 0.24/0.10 = 2.40
The resulting spectra are shown on sheet 7.

Preliminary Evaluation. The lateral force resisting system primarily
consists of unreinforced brick masonry piers and walls, partially confined
by the concrete frames. The concrete frames are capable of only a minimal
amount of lateral force resistance as there is very little continuity in
the reinforcement at the column-beam joints. Since the existing walls
would be required to resist most of the seismic force by relative rigidity,
the existing concrete frames will be ignored in the preliminary
evaluation. A rapid approximation of the seismic demand is made by
assuming that the demand spectral acceleration (S,) for the first mode
is 0.24g (i.e., T less than 0.7 sec) and that the base shear coefficient
(Cg) = 0.86S, = 0,21g (OX = 0.86 per SDG para 5-3a(2)(c)). The seismic
forces will be distributed to the various stories in accordance to the
static design provisions of the BDM. The capacity of the existing
structure will be approximated by calculating the average shear stress
(story shear divided by the total net wall area in each direction) for
each story. See sheets 8 and 9 for this preliminary evaluation. The
structural deficiencies identified were the non-conforming moment-
resisting concrete frames and the unreinforced brick masonry walls in
both shear and flexure. Results show conclusively that the building does
not satisfy the acceptance criteria. Therefore, a detailed structural
analysis of the existing as-is building is not required. Upgrading
concepts will be developed and the acceptance criteria of the upgraded
structure will be confirmed by a detailed structural analysis.
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Figure F-2. Brick building with concrete framing system. (Sheet 6 of 25)
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DESIGN RESPONSE SPECTRA FOR EQ-I AND EQ-II
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Figure F-2. Brick building with concrete framing system. (Sheet 7 of 25)
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RAPID EVALUATION

Longitudinal Direction

Lateral force resisted by two exterior walls.
Total length of walls = 2 x 186' = 372°'.
Windows reduce effective length by 1/3.
Effective Length = 2/3 x 372' = 248'
Assume 18" brick wall at 15 psi shear strength
at 50 psi shear ultimate

(to be confirmed by tests)

At 15 psi V = 248" x 12 x 18" x 0.015 = 803k
At 50 psi V = 248" x 12 x 18" x 0.050 = 2680K

Calculated Weight: 10,000k

Equivalent to 17#/cu ft
or 290#/sq. ft

Estimate Capacity

C ield? 803 0.08
- ie (-4 = 3
BT 10,000 —°
2680
- ultimate ~ = 0.27g
0,000
NOTE: Typical pier width/height ratio = 1.20, therefore assume shear

governs.
DEMAND of earthquake: S, = 0.24g (Sheet 6)
Cg > 0.86 S, = 0.21g

Requires about 40 psi capacity (e.g., (0.21g/0.27g)x50).

1f strength is confirmed by tests, the longitudinal direction could
work if connections are acceptable.

NOW CHECK THE TRANSVERSE DIRECTION

Sheet 8 of 25

Figure F-2. Brick building with concrete framing system. (Sheet 8 of 25)
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RAPID EVALUATION (continued)

Transverse Direction

Lateral Force Resistance
Two exterior brick walls: 44' x 2 = 88' effective length
Vext = 88' x 12 x 18" x 50 psi = 950K
Two interior hollow clay tile

Vipe = 2 x 50"+ x 12 x 8" x 20 psi = 192k

Total resistance = 121421“--19s
. 1142
Estimated capacity: V/W = ———— = 0.114
10,000

is less than the demand Cg = 0.21 (Sheet 8).

Conclude: Weak in Transverse Direction

Even with liberal allowances for material strength, resistance
about 1/2 demand.

Sheet 9 of 25

Figure F-2. Brick building with concrete framing system. (Sheet 9 of 25)
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Development of Seismic Upgrade.

Structural Upgrading Concepts. Three concepts were considered:

1. Install reinforced concrete gunite against the interior faces of
the exterior unreinforced brick walls and add new interior cast-
in-place reinforced concrete walls.

2. 1Install vertical structural steel plate panels as infill walls
within existing transverse interior concrete framing and use
diagonal steel braces for the longitudinal direction.

3. Construct exterior buttresses to give lateral support to the
existing building.

No. 1, above, was selected as the recommended concept. Plans,
elevations, and details are shown on sheets 11 through 17 and a
discussion on the analysis is contained on sheet 18. For concept No.
2, steel walls and bracing, it was considered to be difficult to obtain
satisfactory connections between steel and concrete because of the
high force levels. For concept No. 3, exterior buttresses, a
preliminary cost comparison indicated that it would not be as cost
effective as concept No. 1. Also, concept No. 3 would distract from
the historic significance of the building. A disadvantage of concept
No. 1 was the blocking out of existing windows; however, it was
determined that this would not be detrimental to the planned use of
the building. It should be noted that, if it were mandatory to minimize
on-going operations in this building, then the additional costs of
concepts Nos. 2 or 3 might be justified.
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Figure F-2. Brick building with concrete framing system. (Sheet 10 of 25)
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Figure F-2. Brick building with concrete framing system. (Sheet 11 of 25)
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Figure F-2. Brick building with concrete framing system. (Sheet 12 of 25)
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Figure F-2. Brick building with concrete framing system. (Sheet 13 of 25)
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Figure F-2. Brick building with concrete framing system (Sheet 14 of 25)
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Figure F-2. Brick building with concrete framing system (Sheet 15 of 25)
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Figure F-2. Brick building with concrete framing system (Sheet 16 of 25)
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Figure F-2. Brick building with concrete framing system (Sheet 17 of 25)
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Detailed Structural Analysis to Confirm Concept. A detailed structura
anal ysis was not necessary for the existing structure because of the
negative results from the prelimnary evaluation. However, a detailed
analysis is now required to determne if the recommended concept wll
satisfy the acceptance criteria outlined on sheet 5. A nodal anal ysis
of the nodified structure was made with the aid of a general computer
program for static and dynanic anal yses of frame and shear wall three—
di mensi onal buildings for both the transverse and | ongitudinal direc-
tions. The program assunes rigid diaphragns and the roof and floor
di aphragns of this nodified structure essentially net this assunption
Sheets 20 and 21 indicate the SRSS of the dynanic npdal responses from
the conputer output. Sheet 22 indicates the evaluation of the SRSS
response of some representative structural elenments and sheets 23 and 24
contain stress checks of selected elements for conpliance with the cri-
teria.

Torsion Forces. Due to the symetry of the structure lateral load re-

sisting systemthere is no “calculated torsion.” The “accidental tor-
sion” is the story force times the nominal eccentricity of 5 percent of
t he maxi mum bui |l di ng di nensi on. The forces due to torsion were cal cu-

| ated by applying a torsional nmonent in each story equal to the seismic
(SRSS) story shear times the “accidental” eccentricity (0.05 x 186
feet). The resulting nenmber responses fromthis analysis were added to
the transl ati onal nmenmber responses (SRSS) of the dynam c anal yses.

Foundation Ties. The BDM (pam 4-8a) requires that pile, caisson, and
deep pier footings in seismc zones 2, 3, and 4 be interconnected by
ties. In this building, the existing foundation ties are near the top
of the large piers (see sheet 4 of 24) and provide questionable re-
straint to the tinber piles. The seisnic upgrading nodification pro-
vides a good tie, in the plane of the newwalls, for the piles on Iines
C and H. The significant cost and disruption of the existing building
required to install new tie beans throughout the building may not be
justified if it can be denonstrated that the seismc forces fromEQII
can be transmitted to the ground with the existing tie system or by
passi ve soil pressure on the existing piers.
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Figure F-2. Brick building with concrete framing system (Sheet 18 of 25)
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F-32

Results of the Confirmation Analysis. The nodified structure neets all
the acceptance criteria requirenents for EQ 11 forces except for possibly
the capacity of the tinmber piles to support the additional |oads fromthe
new concrete walls. The capacities of the tinber piles to neet the
requirements for the new dead load plus live |load loading criteria wll
need to be re-evaluated. As a result of the detailed analysis it was
determ ned that the unreinforced brick masonry walls that were not being
reinforced with gunite were deficient for seismic forces normal to the
wall's. These walls will either be anchored to the new concrete walls or
will be provided with new vertical concrete or steel nmullions between
exi sting concrete colums for additional |ateral support to neet the EQ I
acceptance criteria. Shear and flexural stresses for seismc forces
parallel to the walls were found to be within the Acceptance Criteria
after strengthening. An alternative nodification concept was studied that
provi ded for the anchoring of all exterior unreinforced brick masonry end
walls to new reinforced concrete gunite walls placed against their
interior faces in lieu of constructing the new concrete walls on Lines C
and H and the additional vertical concrete mullions. This concept was
rej ected because it resulted in unacceptable shears in the floor and roof
di aphragnms and excessive overturning forces for the end walls in the
transverse direction. The recomended concept could have been inpl enent ed
for the entire length of the longitudinal walls thus elinmnating the
vertical mullions, but it is nmore cost effective to provide new gunite
walls as required for shear resistance and new concrete mullions in the
remai ni ng portions of the existing |ongitudinal walls.
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Figure F-2. Brick building with concrete framing system (Sheet 19 of 25)
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MATHEMATICAL MODEL - TRANSVERSE DIRECTION
R —— _._ My = 75.36 Kip-Sec’/Fr.
&
!
’c .
- 2
2 —— @ M, = 114.84 Kip-Sec’/Ft.
o
~
i
| .
: —— 4 M, = 119.88 Kip-Sec’/Ft.
&
|
"~
—
1 1
77 /7
Tl = 0.208 Sec., Tz = 0.076 Sec., 13 = 0.045 Sec.

EQ II ~ STRUCTURAL RESPONSE, . TRANSVERSE DIRECTION - SRSS
LEVEL STORY LOAD** | STORY SHEAR . DISPLACEMENT STORY DRIFT¥
No. Fx - Kips V = Kips d - Feet Ax - Feet
0.006
3 875 875 0.012 0.120%
0.004
2 809 1449 0.005 0.105%
g g g T 0.002
1 565 1733 0.002 0.090%

* MAXIMUM ALLOWABLE EQ 11 STORY DRIFI = 0.O006H
- 2
** F_ E_(rm):]’s

Y
s, = E(Am)ﬂ
Jedee CB =V <-3SW=20.174
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Figure F-2. Brick building with concrete framing system (Sheet 20 of 25)
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MATHEMATICAL MODEL - LONGITUDINAL DIRECTION
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EQ II - STRUCTURAL RESéONSE, LONG. DIRECTION - SRSS
LEVEL STORY LOAD#** STORY SHEAR DISPLACEMENT STORY DRIFT**
No. Fy - Kips V - Kips d - Feet & - Feet
0.006
3 873 873 0.014 0 120
< 0.004
2 804 1524 0.008 0.105%
et 0.003
1 577 1859 0.003 0.090%

*‘MAXIMUM ALLOWABLE EQ ITI STORY DRIFT = 0,006H
Lo
27,7 %
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Figure F-2. Brick building with concrete framing system (Sheet 21 of 25)
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EQ II SRSS ELEMENT FORCES - TRANSVERSE DIRECTION

V (Kips) M (Ft-Kips)
//// 422
7880
690
19,680
v/
: . 31,572

WALLS C & H

\

EQ ITI SRSS ELEMENT FORCES - LONGITUDINAL DIRECTION

V (Kips) M (Ft-Kips)
218
4365
381
10,812
465
17,422

WALLS ON LINES 1 & &
(2 EACH LINE)
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Figure F-2. Brick building with concrete framing system (Sheet 22 of 25)
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"ACCIDENTAL'" TORSION FORCES

Torsion Shear =

M_ =V x 0,05 x 186' = 9.3V
t X X

Kd
kd?2

x 9.3V
X

Distribution of Forces (Frames neglected)

Roof Level

The 'accidental" torsion is the story shear, Vx’ times the nominal
eccentricity of 5% of the maximum building dimension:

The story relative rigidity (K) of each wall line is obtained from
the computer analysis.

WALL REL. d Kd Kd2 DIRECT_ TORSIONAL
LINE K SHEAR SHEAR
C 0.94 52 48.9 2542 O.SOVT O.O67VT
H 0.94 52 48.9 2542 O.SOVT 0.067VT
1 1.00 29 29.0 841 O.SOVL 0.040VL
4 1.00 29 29.0 841 O.SOVL 0.040VL
. Z = 6766
3rd Floor Level )
WALL REL d Kd Kd2 DIRECT TORSIONAL
LINE K SHEAR SHEAR
C 1.06 52 55.1 2866 O.SOVT 0.069VT
H 1.06 52 55.1 2866 O.SOVT 0'069VT
1 1.00 29 29.0 841 O.SOVL 0.036VL
4 1.00 29 29.0 841 O.SOVL 0.036VL
Z = 7414
2nd Floor Level
WALL REL - d Kd Kdz DIRECT TORSIONAL
LINE K SHEAR SHEAR
C 1.44 52 74.9 3894 O.SOVT O.O74VT
H 1.44 52 74.9 3894 O.SOVT O.O7&VT
1 1.00 29 29.0 841 O.SOVL 0.028VL
4 1.00 29 29.0 841 Q.SOVL 0.028VL
Z = 9470
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Figure F-2. Brick building with concrete framing system (Sheet 23 of 25)
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ELEMENT STRESS CHECK

Wall on Lines C & H at 2nd floor level

Moment

M_:
D' £q IT Forces 19,680 ft—kips
Accidental Torsion: 19,680 x 0.069/0.50 = 2,716 " o
22,396 ft-kips
Mu: 12,503 ft-kips

IDR: 22,396 =+ 12,503 = 1.79<2.00

Shear
VD:
EQ II Forces: 690 kips
Accidental Torsion: 690 x 0.069/0.50 = 95
: 785 kips

Vu: 1243 kips
IDR: 785 = 1243 = 0.63<1.25

Wall on Lines 1 & 4 at first floor level
Moment

M _:
D gq II Forces 17,422 ft-kips
Accidental Torsion: 17,422 x 0.074/0.50 = _ZL212 won
20,001 ft-kips
Mu: 10,088 ft-kips

IDR: 20,001 = 10,088 = 1.98 < 2.00

Shear
VD:
EQ II Forces 465 kips
Accidental Torsion: 465 x 0.074/0.50 = 69 kips
534 kips

Vu: 802 kips
IDR: 584 =- 802 = 0.67<1.25
Roof Diaphragm

Moment 2
MD =(875 kips —~ 186 ft) x 417 +- 2 = 3950 ft-kips

Mu = 4348 ft-kips

IDR = 3950 = 4348 = 0.91< 1.50
Shear
VD = (875 kips + 186 ft) x 104 + 2 = 245 kips
Vu = 292 kips
IDR = 245 = 292 = 0.84<1.10
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Figure F-2. Brick building with concrete framing system (Sheet 24 of 25)
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ELEMENT STRESS CHECK

<

Unreinforced Brick Masonry Wall (12" Min. Thick, S = 0.36; Max Span = 7")

Moment

MD: (120 psf x 0.36) x 7" 5+ 8 = 263 ft-1bs/ft
Mu: (1.6 x 7.5 psi) x 288 in3/12 = 288 ft-libs/ft

IDR: 263288 = 0.91 <1.00

2

Shear

VD: (120 psf x 0.36) x 1.15 x 7'-=2 = 173 1lbs/ft

Vu: (1.6 x 7.5 psi) x 144 in2 = 1,728 1bs/ft

IDR: 173 1728 = 0.10 <1.00
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Figure F-2. Brick building with concrete framing system (Sheet 25 of 25)
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